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Abstract 

There are a limited number of studies about the use of interactive whiteboards (IWBs) in higher education, specifically 
in teacher education. This study investigated pre-service teachers’ perceptions of IWBs. The pre-service teachers 
involved in the study were studying in nine different teacher training programs. To achieve this goal, a quantitative 
survey method was employed. Participants of the study consisted of 367 pre-service teachers, 110 male and 257 female, 
who were studying in diverse teacher training programs. Data were collected through the “Interactive Whiteboard 
Student Perception Scale for University Students”. The instrument consists of 18 items and three factors. Data regarding 
the participants’ demographics and perceived level of technology competence were also collected. The data were 
analyzed using Pearson correlation and ANOVA statistical analysis. Confirmatory Factor Analysis (CFA) was also 
conducted to prove the construct validity of the instrument with a large sample. The result of CFA indicated appropriate 
fit indices for the instrument with three factors. The perceptions of pre-service teachers about the use of IWB were 
found as positive and high. Pre-service ICT and Physical Education (PE) teachers had the highest mean scores regarding 
the use of IWB in their courses. Post Hoc analysis indicated a significant difference relying on the department. The 
results also indicated that there is a significant mean difference between second and third grade pre-service teachers in 
favor of third grade pre-service teachers. A significant correlation was found between pre-service teachers’ perceptions 
about the use of IWBs and their perceived technology competence. 
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1. Introduction 

Rapid developments in technology have a continuous impact on all levels of education, from kindergarten to university. 
Instructional activities, methods, tools, and even the appearance of today’s classrooms have changed as a result of the 
use of technology in education. Interactive Whiteboards (IWBs) are one of the tools that play a role in this 
transformation. After the entrance of computers and projection devices into classrooms, today IWBs have started to take 
their place. This has especially occurred at the elementary and high school levels as the result of the huge investments in 
educational technology by governments and private schools. According to the British Educational Communications and 
Technology Agency (BECTA) (2003), an IWB is a touch sensitive board working with a computer and a projector 
device. However, today, the new generation IWB does not need a projection device since it has its own computer 
module and monitor. Some benefits of IWB are that it saves time by allowing teachers to access web and other 
resources quickly (Walker,2003); increases interactivity in the classroom (Widener, Greene, & Gerard, 1999); and 
provides an opportunity for teachers to use instructional materials again (Glover & Miller, 2001). Like many countries, 
in Turkey, the Ministry of National Education (MoNE) has started to implement a revolutionary project called 
Improving Opportunities and Technology in Education Movement (FATIH) and made huge investments. In this project, 
the ministry intends to equip every classroom in every school, from kindergarten to high school, with an IWB. This 
project undoubtedly has impacts on higher education. It has become common to use IWBs in most of the Education 
faculties. There are many studies in the literature indicating that IWB increases students’ motivation, interaction, and 
learning (Armstrong, Barnes, Sutherland, Curran, Mills, & Thompson, 2005; Wood & Ashfield, 2008; Schuck & 
Kearney, 2007; Swan, Schenker, & Kratcoski, 2008). However, the focus of the most of the research studies in the 
literature is on K12 education (Digregorio & Sobel-Lojeski, 2010). There are a limited number of research studies about 
the use of IWB in higher education (Demirli &Turel, 2012; Schroeder, 2007) and further research is needed regarding 
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higher education, especially regarding teacher training programs, since teacher training plays a key role in the 
successful integration of technology into schools (Guzman & Nussbaum, 2009). Tiirel (2011) conducted a study to 
investigate the perceptions of pre-service teachers about the IWB use in their courses by collecting data from 110 
pre-service teachers, 78 of whom were from the ICT department. He administered a survey that he had developed, 
which includes “Perceived ease of use and usefulness”, “contribution to learning”, and “interest and motivation” factors. 
In this study, he reported that the students had a positive perception about the use of IWB in their classes and that they 
thought IWB makes the learning process more enjoyable and effective. 

In a study with 293 pre-service Arabic language teachers, Ishtaiwa and Shana (2011) distributed a questionnaire to the 
pre-service Arabic teachers and conducted interviews with them after their school experience. The study results revealed 
that pre-service teachers have positive perceptions about the impact of IWB as a teaching and learning tool. Akba§ and 
Pekta§ (2011) conducted a study to investigate the impact of IWB use on student achievement. 33 Pre-service science 
teachers were divided into 2 groups: an experimental group, for which IWB was the independent variable, and a control 
group. The results showed that, although the mean score of the experimental group was higher than that of the control 
group, there was no significant difference between the groups. The study also showed that IWB use encouraged student 
participation by increasing student enthusiasm. In Divaharan and Koh’s (2010) study, pre-service teachers were able to 
use IWBs to plan and implement lessons as teachers. They assessed the effectiveness of an IWB integration module. In 
a study by Campbell and Kent (2010), the IWB implementation programs of two Australian universities were examined 
to investigate the needs of pre-service teachers to integrate IWB into their teaching. In his study with 44 senior 
pre-service mathematics teachers, Hsieh (2011) used a self-constructed survey to collect data about their attitudes 
toward teaching by using IWB. The study revealed that their attitude toward IWB as a teaching tool is moderate. In a 
recently conducted study, Mata, Lazar, and Lazar (2016) investigated the effect of higher education level (undergraduate, 
master, or doctoral) on students’ attitudes toward IWB in terms of some IWB attitude factors. According to this study, 
the attitudes of students studying in engineering, education, science and letters departments change depending on their 
level (in favor of master and doctoral students). 

In addition, further review of the literature on IWB use in education indicated that the studies about IWB usage in 
education were mainly conducted to investigate kl2 teachers’ acceptance and use of IWB (Tosuntas, Karadag, & Orhan, 
2015), IWB perceptions (Lai, 2010), and faculty members’ opinions (Al-Qirim,2011; Demirli&Tiirel, 2011). According 
to Mata, Lazar, and Lazar (2016), most previous studies were experimental studies and there is a need for 
questionnaire-based studies focusing more on IWB usage in higher education settings. 

1.2 Purposes of the study 

The purpose of this study was to investigate how pre-service teachers who were studying in different teacher training 
programs perceived IWBs and to determine whether there is a correlation between pre-service teachers’ perceptions of 
IWBs and their perceived technology competence. A secondary objective was to prove the construct validity of the 
instrument with a larger sample than the one in its development study. The following research questions were 
addressed: 

1. What are the perceptions of pre-service teachers about the use of IWBs in their courses? 

2. Do these perceptions differ significantly with regard to their respective teacher training programs, grade levels, and 
pre-service teachers’ perceived technology competency? 

2. Method 

In this study, surveys were conducted in a quantitative method design to investigate pre-service teachers’ perceptions of 
IWBs and to investigate the correlation between pre-service teachers’ perceptions of IWBs and their perceived 
technology competence. The survey method is considered as the best method for educational purposes in order to get a 
lot of information from the population members (Fraenkel & Wallen, 2006). Specifically, the survey method was used 
to explore participants’ “characteristics, opinions, attitudes, and previous experiences” (Leedy & Ormroad ,2005,p.l83). 

2.1 Sample 

Participants of the study consisted of 367 pre-service teachers, 110 male and 257 female, who were studying in a variety 
of teacher training programs, including Elementary Mathematics Education, Elementary Science Education, Early 
Childhood Education, Social Science Education, Classroom Teaching, ICT, Literature Education and Physical 
Education. The number of the female participants was much higher than the number of male ones since there are more 
female students enrolled in the teacher training programs. The participants voluntarily participated in the study. The 
cluster sampling method was used. The pre-service teachers were selected from the ones enrolled in courses in which 
IWB is actively used as a teaching and learning tool. The frequency and percentages of the participants are presented in 
Table 1. 
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2.2 Instrument 

In order to collect data about the pre-service teachers’ perceptions of IWBs, the “Interactive Whiteboard Student 
Perception Scale for University Students”, developed by Tiirel (2011), was used. The reliability of the instrument was 
provided with .916 Cronbach’s Alpha coefficient. The scale consists of 18 items and three factors, which are “perceived 
ease of use and usefulness”; “contribution to learning”; and “interest and motivation”. The items are answered on a 
5-point Likert scale from strongly disagree to strongly agree. Data about the participants’ demographics and perceived 
level of technology competence were also collected. Participants rated their level of technology competence by 
selecting from options ranging from 1 to 5, where 1 indicates “Not competent”, 2 indicates “Somewhat Competent”, 3 
indicates “Uncertain”, 4 indicates “Competent”, and 5 indicates “Highly Competent” . 

2.3 Data Analysis 

Firstly, Confirmatory Factor Analysis (CFA) was conducted using LISREL software to prove the construct validity of 
the instrument based on the data collected. Next, descriptive analysis, Analysis of Variance (ANOVA), and Pearson 
correlation was conducted to examine pre-service teachers’ perceptions of IWBs and to investigate the correlation 
between pre-service teachers’ perceptions of IWBs and their perceived technology competence. SPSS 20 software was 
used for all of these statistical procedures. 

Table 1. The frequency and percentages of the participants according to the departments 


Departments 

Frequency 

Percentage 

Physical Education and Sports (PES) 

32 

8.7 

Information and Communication Technology (ICT) 

35 

9.5 

Elementary Science Education (ESE) 

70 

19.1 

Elementary Mathematics Education (EME) 

63 

17.2 

Early Childhood Education (ECE) 

32 

8.7 

Psychological Counseling and Guidance (PCG) 

51 

13.9 

Classroom Teaching (CT) 

42 

11.4 

Social Studies Education (SSE) 

20 

5.4 

Turkish Language Education (TLE) 

22 

6.0 

Total 

367 

100.0 


3. Results 

The results are presented in the following three sections: Confirmatory Factor Analysis, ANOVA and Pearson 
correlation analysis. 

3.1 The Results of Confirmatory Factor Analysis 

Confirmatory Factor Analysis (CFA) was conducted using LISREL with a larger sample (N=367) than the one in the 
development study of the instrument by Tiirel (2011) to provide evidence about how well the previously proposed 
model fits the observed variables. In Figure 1 and Figure 2, FI, F2, and F3 represent the factors of the scale, namely, 
perceived ease of use; contribution to learning; and interest and motivation, respectively. The indicators from A1 to A18 
represent variables in the scale. 

In CFA, the T values were first analyzed to check how well the factors in the model explain the observed variables. If T 
values are greater than 1.96 and 2.56, then the parameter values are significant at .05 and .01 levels, respectively 
(Qokluk, §ekercioglu, & Buyiikoztiirk, 2010). As indicated in Figure 1, the T values regarding how well the factors in 
the model explain the observed variables are statistically significant at .01 level of significance. 

Secondly, the error variances of the indicators and the p value, which gives information about the significance of the 
difference between the expected and the observed covariance matrixes (£okluk et al., 2010),were analyzed using the 
standardized solution path diagram. As seen in Figure 2, the error variances of the indicators are quite low. The p value 
in the model is significant at the .01 level. However, it is quite normal and tolerable for the p value to be significant 
because of the sample size (Qokluk et al., 2010). 

When the error variances of the observed variables in Figure 2 are examined, it is seen that all variables have low error 
variances. Therefore, it is appropriate for those variables to take part in the model. 
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Figure 1. The Path Diagram of T values 

The jl statistic for model fit is used in CFA with Degrees of Freedom (df) and if %2/df is less than 3 and 5, then the 
model has a perfect and moderate fit with the observed data, respectively (Kline, 2005). As shown in Figure 2, %2 equals 
530.87 and df equals 132. Hence,x2/df equals 4.02. This analysis shows a model fit at a moderate level since x2/df is 
less than 5. Since there is no absolute rule for the goodness of model fit, other model fit indices are still needed to be 
checked since each of them evaluates the goodness of the model fit from different aspects (Hooper, Coughlan, & Muller, 
2008). 

When the Root Mean Square Residual (RMR) and Standardized Root Mean Square Residual (SRMR) indices were 
examined, it was seen that RMR equals .047 and SRMR equals .052. The RMR index shows a perfect model fit since it 
is less than .05 and SRMR index shows acceptable model fit since it is greater than .05 and less than .08 (Brown, 
2006).The final model fit indices provided by CFA are Non-Normed Fit Index (NNFI) and Comparative Fit Index (CFI). 
According to Hu and Bentler (1999), if the values of NNFI and CFI are greater than .95, then these indices show perfect 
model fit. The values of NNFI and CFI indexes provided by CFA indicates perfect model fit since they are .97 and .98, 
respectively. 

According to the results of CFA, there is enough evidence to conclude that the scale items are clustered in three 
sub-dimensions based on the data collected from pre-service teachers as appropriate with the model, and the results 
provided by CFA generally show appropriate model fit indices. Thus, the CFA conducted in this study provides 
evidence for the construct validity of “The Interactive Whiteboard Evaluation Survey for University Students”. 
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Figure 2. The Path Diagram of Standardized Solution 


3.2 The Results ofANOVA 

The perceptions of pre-service teachers about the use of IWB in their courses were positive and high. In Table 2, where 
A1-A18 indicates scale items, the mean and standard deviations of each item in the scale are shown below as 
descriptive statistics. 

As shown in Table 2, Item 2, which states, “I think it is necessary for my teacher to use technology (Computer, the 
internet, and so on) in classes”, has the highest score with 4.28. In other words, pre-service teachers strongly support the 
use of technology in their courses. According to item 1, which also has a higher score, pre-service teachers believe that 
IWB is a useful tool for their learning. Item 6, which is “IWB is useful for the effective use of projection device and 
computer together”, is another remarkable item that has a higher score. These three items reveal that pre-service 
teachers have a strong belief that IWB is a useful and practical device as a teaching and learning tool in their courses. 

Table 2. The perceptions of Pre-service teachers regarding IWB Use in Their Courses 


Items 

N 

Mean 

Std. Deviation 

A1 

367 

4.14 

.871 

A2 

367 

4.29 

.837 

A3 

367 

3.42 

1.073 

A4 

367 

3.94 

.923 

A5 

367 

3.83 

.929 

A6 

367 

4.08 

.902 

A7 

367 

3.74 

.941 

A8 

367 

3.69 

.978 

A9 

367 

3.56 

.942 

A10 

367 

3.46 

.940 

All 

367 

3.51 

.943 

A12 

367 

3.49 

.946 

A13 

367 

3.80 

.923 

A14 

367 

3.49 

1.035 

A15 

367 

3.45 

.970 

A16 

367 

3.61 

.943 

A17 

367 

3.52 

.983 

A18 

367 

2.76 

1.139 

Total 

367 




In general, participants have an approximate perceptions scores with the mean scores ranging from 3.42 to 3.94 except 


148 










































Journal of Education and Training Studies 


Vol. 4, No. 12; December 2016 


item 18, which is “I am impatiently waiting the time my teacher will start to use IWB”, which has 2.76 mean score. This 
might be the result of the one-year use of IWB in their courses. Because this is a sufficient duration for removing 
novelty effect, IWB may have become an ordinary technology for them. 

The perceptions of the participants in terms of departments are presented in Table 3. According to Table 3, ICT and PES 
departments have the highest mean scores regarding the use of IWB in their courses. It is also remarkable that these two 
departments have the highest perceived technology competence. This is an expected result considering that there is a 
significant correlation between pre-service teachers’ perceived technology competence and their perceptions about the 
use of IWB in their classes as indicated in Table 7. For this reason, it can be considered that pre-service teachers’ 
technology competency is related to their perceptions about the use of IWB in their courses as learning tools. 

ANOVA was conducted to determine whether there is a significant difference between the departments in terms of their 
perceptions about IWB use in their courses. A significant mean difference was found between some departments at 
the .05 significance level (see Table 4). 

Table 3. The perceptions of the participants about IWB use in terms of departments 


Departments 

N 

Mean 

Std. Deviation 

Physical Education (PES) 

32 

3.97 

.742 

Information and Communication Technology (ICT) 

35 

4.03 

.526 

Elementary Science Education (ESE) 

70 

3.45 

.730 

Elementary Mathematics Education (EME) 

63 

3.51 

.746 

Early Childhood Education (ECE) 

32 

3.56 

.687 

Psychological Counseling and Guidance (PCG) 

51 

3.58 

.594 

Classroom Teaching (CT) 

42 

3.79 

.659 

Social Studies Education (SSE) 

20 

3.75 

.785 

Turkish Language Education (TLE) 

22 

3.63 

.524 

Total 

367 

3.65 

.700 


Post Hoc analysis was conducted to determine between which departments there is a significant mean difference. Post 
Hoc analysis showed that there is a significant difference between PES and ESE departments (p= .012) in favor of the 
ESE department; ICT and ESE departments (p= .002) in favor of the ICT department; and ICT and EME departments (p 
= .010) in favor of the ICT department at .05 level of significance. Table 4 shows ANOVA results about whether there is 
a significant mean difference between the departments. 

Table 4. ANOVA Results for the Departments 



Sum of Squares 

df 

Mean Square 

F 

Sig. 

Between Groups 

13.838 

8 

1.730 

3.745 

.000 

Within Groups 

165.356 

358 

.462 



Total 

179.194 

366 





The effect of participants’ grade levels on their perception was also explored. All grade levels participating in this study 
have approximate mean scores in terms of IWB use in their courses ranging from 3.50 to 3.79 (see Table 5). 

Table 5. Descriptive Statistics about the Participants According to Their Grade Levels 


Grade Level 

N 

Mean 

Std. Deviation 

2. Grade 

120 

3.50 

.742 

3. Grade 

147 

3.79 

.642 

4. Grade 

100 

3.64 

.696 

Total 

367 

3.65 

.700 


ANOVA was applied to determine whether there is a significant mean difference between the grade levels in terms of 
their perceptions about the use of IWB in their courses. A significant difference was found between the grade levels 
with p= .004 at .05 level of significance. Post Hoc analysis was conducted to determine between which grade levels 
there are significant differences. The results indicated that there is a significant mean difference between second and 
third grade pre-service teachers with p= .003 in favor of third grade pre-service teachers at .05 level of significance; F 
(2,364) = 5.592, p=. 004 (see Table 6). 

3.3 The Results of Pearson Correlation Analysis 

Pearson correlation analysis was applied to determine whether there is a correlation between pre-service teachers’ 
perceptions about the use of IWB in their courses and their perceived technology competencies. 
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Table 6. ANOVA Results About whether there is a Significant Mean Difference between the Grade Levels 



Sum of Squares 

df 

Mean Square 

F 

Sig. 

Between Groups 

5.342 

2 

2.671 

5.592 

.004 

Within Groups 

173.852 

364 

.478 



Total 

179.194 

366 





As seen in Table 7, a significant correlation was found between pre-service teachers’ perceptions about the use of IWB 
in their courses and their technology competence as perceived by them with p= .00 at .01 level of significance; r=.254, 
N= 367, p<.05. This means that as technology competences of pre-service teachers increase, their perception scores 
about the use of IWB in their courses increase. 

Table 7. Pearson Correlation Analysis Results 



Technology 

Competence 

Perception of 
IWB 

Pearson Correlation 

1 

.254 

Technology Competence Sig. (2-tailed) 


.000 

N 

367 

367 


4. Discussion and Conclusion 

This study first provided evidence for the construct validity of “The Interactive Whiteboard Student Perception Scale” 
(Tiirel, 2011) with a larger sample than the one in its development study. The model fit indices provided by CFA 
generally show good and perfect model fits and this valid and reliable scale can be used in the future studies to collect 
data about the perceptions of university students about IWB use in their courses. 

The results showed that pre-service teachers enrolled in the courses in which IWB is actively used as a teaching and 
learning tool have positive perceptions about IWB. This result is similar to the findings of the study conducted by Tiirel 
(2011). They have approximately the same perceptions about all items and factors in the scale. It is commonly accepted 
in the literature that IWB increases students’ motivation, interaction, and learning in K12 education (Armstrong et al., 
2005; Wood & Ashfield, 2008; Schuck & Kearney, 2007; Swan et al., 2008). Similarly, the descriptive results of this 
study indicated that IWB can be used as an effective tool in the processes of teaching and learning in teacher training 
programs in terms of ease of use and usefulness, contribution to learning, and interest and motivation, as it is in other 
levels of education. Therefore, it is suggested that IWB should be prevalently and actively used in teaching and learning 
in teacher training programs for pre-service teachers’ motivation and learning as well as their professional development. 

It was also an important finding that there is a significant correlation between pre-service teachers’ perceptions about 
use of IWB in their courses and their perceived technology competency. This finding implies that increasing technology 
competencies of pre-service teachers will increase their perceptions about IWB use for their learning and will probably 
affect their use of IWB in their professional career as future teachers. 

According to the results of this study regarding IWB perceptions of pre-service teachers in terms of their departments, 
there are significant differences between some departments, namely, between PES and ESE, between ICT and ESE, and 
between ICT and EME, and the grade levels in terms of perceptions scores about the use of IWB in their courses. 
However, generally the means of their perception scores about IWB use are approximate to each other. The reason 
behind the significant difference between these departments might be the instructors’ knowledge and skills about the use 
of IWB. Instructor confidence in IWB use is a factor that affects student perceptions about IWB usage, since it affects 
pedagogy and interaction in classrooms (Digregorio & Sobel-Lojeski, 2010). According to Measday (2005), instructor 
access to suitable materials and professional support is insufficient for effective IWB use in their teaching. Similarly, 
there is a poor support for the instructors’ professional and continuous development about IWB use in their classrooms 
(Jones & Vincent, 2010).Therefore, trainings and continuous pedagogical and technical support for IWB use are 
required for university level instructors to efficiently use IWB in their teaching. 

It is suggested that instructor competencies, roles, and professional development for the use and integration of IWB in 
higher education and the other factors that affect pre-service-teachers’ perceptions about the use of IWB as learning 
tools are required to be investigated in future studies. It is also suggested that systematic research about the use of IWB 
in teacher training programs and higher education in general are needed to make more reliable generalizations with a 
larger sample about the common and active use of IWB in higher education institutions. 
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